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In the Claims 

Please amend claims 1, 3, 1 4 and 22, and add new ckiros 23-24, as shown below. 
Please cancel claims 6 and 10. 

1 . (Currently Amended) A method of preparing a xylene product comprising: 

providing a reactor containing a phosphorus-treated ZS.M-5-type zeolite catalyst; 

initiating start-up of a toluene methylation reaction by contacting the catalyst with a 
toluene/metbmiol feed and a cofeed of hydrogen introduced into the reactor at start-up 
conditions wh^eln the toluene/methanol feed is introduced into the i^actor at a liquid 
hourly space velocity (LHSV) of from about 2 lg" ^-ef more than 5 hf' and the cofeed of 
hydrogen is introduced at a hvdrogen/ft oluene + methanon hydrogon/hydrocorbon 
ffia/HC) molar ratio of less than about 8 , and whoroin tlio toniperatur e is from obout 50 Q 
PC to about 700 '^C ; 

operating the reactor at the start-up conditions for about one-half to about 20 hours; and 
then 

operating the reactor at run conditions wherein the LHSV is reduced bv at least S hr"^ or 
more from the start-un LHSV to i s from to a run LHSV of 10 br ' or less and the 
hydrogen/ftoluene + methanon ij^^ molar ratio is at least 1.0 ond the tomporaturo is 
from about 500 °C to about 700 '^C . 

2, (Original) The method of claim 1, wherein: 

the phosphorus-treated ZSM-5-type zeolite catalyst having a total phosphorus 
content of from about 0.01 g P/g zeolite to about 0.15 g P/g zeolite. 
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3. (Currently Amended) The method of claim 1, wherein: 

the start-up LHSV is from ahout 10 hr'Uo about 50 bTlet4e99. 

4. (Origitial) The method of claim 1 , wherein: 

the para-xylene content is at least 90% in the xylene product. 

5. (Currently Amended) The method of claim 1 , wherein: 

the start-up tfe/H© hvdtogen/ftoluene + methanol) molar ratio is from about 0.1 to 
about 8.0. 

6. (Original) The method of claim 1, wherein: 

the reactor is operated at a pressure of from about 10 to about 50 psig. 

7. (Original) The method of claim 1 , wherein: 

the toluene/methanol feed has a toluene/methanol molar ratio of from about 1 :2 to about 

10;L 

8. (Original) The method of claim 1, wherein: 

the ZSM-5-type zeolite catalyst is treated with at least one of phosphoric acid and 
ammonium hydrogen phosphate. 

9. (Original) The method of claim 1 , wherein: 
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the reactor temperature is initially from 200 °C or above and upon introduction of the 
toluene/methanol feed the reactor temperature is gradually increased at a rate of 1 to 10 
°C/mm to final start-up temperature from about 500 to about 700 *C. 

10. (Canceled) 

1 L (Original) The method of claim 1, wherein: 

the catalyst exhibits stable activity for at least 25 hours after start-up of the 
toluene methylation reaction. 

12. (Original) The method of claim 1, wherein: 

the catalyst has a silica/alumina mole ratio prior to phosphorus treatment from 
about 25 to about 300. 

13. (Original>The method of claim 1, wherein: 

there is substantially no structural aluminum loss of the catalyst during the toluene 
methylation reaction. 
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14. (Cmtently Amended) A method of preparing a xylene product comprising: 

providing a reactor containing a phosphorus-treated ZSM-5-type zeolite catalyst 
using a silica/alumina mole ratio of from 25 to 300 prior to phosphorus treatment and a 
total phosphorus content of from about O.Ol g/g zeolite to about 0,15 g/g zeolite; 

initiating start-up of a toluene methylation reaction by contacting the catalyst with 
a tolucne/metbanol feed and a cofeed of hydrogen introduced into the reactor at start-up 
conditions v^erein the toluene/methanol feed is introduced into Ihe reactor at a liquid 
hourly space velocity (LHSV) of from about 4- 10 hr^^ to about SO 90 hr ' and the cofeed 
of hydrogen is introduced at a hvdrogen/ftoluene methanon hydrogon/bydrocorbon 
(Ha/H C) molar ratio of less than about 8 5 and - wh e rdn the tompornturo ia from about 500 
to about 700 '^C ; 

operating the reactor at the start-up conditions fr>r about one to about five hours; 
and then 

operating the reactor at run conditions wherein the LHSV is reduced bv 5 hr'^ or 
more from the start-up LHSV to a niTi T.HRV nf in from SO hr"^ or less and Ae 
hY(lff)Ren/(toluene -h methanol) Ha/HC molar ratio is increased from that of the start-up 
conditions at Ifliifit 5 xa\A tlin tnrtvipnrntiif^ \^ ^^^ ^ ^ 5qq jqq 

1 5. (Currently Amended) The method of claim 14, wherein: 

the Start-up hydrogeiVftoluene -f methanol) molar ratio is from about 0.1 to 

about 8.0. 
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16* (Original) The method of claim 14, wherein: 

the reactor is operated at a pressure of from about 10 to about 50 psig. 

17. (Original) The method of claim 14, wherein: 

the toluene/methanol feed has a toluene/methanol molar ratio of j&om about 1 :2 to 
about 10:1. 

18. (Original) The method of claim 14, wherein: 

the ZSM-5-type zeolite catalyst is treated with phosphoric acid or ammonium 
hydrogen phosphate. 

1 9. (Original) The method of claim 14, wherein: 

the reactor temperature is initially from 200 or above and upon introduction of 
the toltiene/mcthanol feed the reactor temperature is gradually increased at a rate of 1 to 
10 '^C/min to final start-up traiperature from about 500 ^'C to about 700 °C, and 
maintaining the reactor temperature from about 500 to about 700 °C. 

20. (Original) The method of claim 14, wherein: 

the catalyst exhibits stable activity for at least 500 hours after start-up of the 
toluene methylation reaction. 
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21 . (Original) The method of claim 14, whereia: 

the para-xylene content is at least 90% in xylene product. 

22- (Cujxently Amended) A mediod of preparing a xylene product comprising: 

providing a reactor containing a non-steamed, phosphorus-treated ZSM-5-type 
zeolite catalyst using a silica/alumina mole ratio of from 25 to 300 prior to phosphorus 
treatment and a total phosphorus content of from about 0.02 g/g zeolite to about 0. 1 3 g/g 
zeolite; 

initiating start-up of a toluene methylation reaction by contacting the catalyst with 
a toluene/meflianol feed and a cofeed of hydrogen introduced into the reactor at start-up 
conditions wherein the toluene/methanol feed is introduced into the reactor at a liquid 
hourly space velocity (LHSV) of jfrom about ir 10_hr'j to about 50 hr^ and the cofeed of 
hydrogen is introduced at a hvdrogen/(toluene + methanoH hydrogem/hydrocorbon 
^ia^flHG) molar ratio of less than about 8, and wherein the temperature is jfrom about 500 
to about 700 °C; 

operating the reactor at the start-up conditions for about one to about two hours; and then 

operating the reactor at run conditions wherein the LHSV is ftem 5 hr"^ or 
reduced by 10 bf ^ or more from the st art-up LHSV to a run LHSV of 10 hr'^ or less and 
the hydroRen/ftoluene -h methanol) H^/fiG molar ratio is increased by at least 2 and the 
temperature is from about 500 to about 700 °C; and wherein 

the catalyst exhibits stable activity for at least 500 hours after start-up of the 
toluene methylation reaction. 
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23. (New) The method of claim 1, wherein: 

the hydTOget)/(toIuene + methanol) molar ratio is increased by at least about 2 
when switching from start-up conditions to nm conditions. 

24. (New) The method of claim 14, wherein; 

the hydrogen/(toluene + metlianol) molar ratio is increased by at least about 2 
when switcliing from start-up conditions to run conditions. 
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